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fiber is 0.35dB/km for 1.3µm wavelength and 0.20dB/km
for 1.5µm wavelength. In order to keep the small power
loss and the small phase change, the maximum distance
between two points should be kept less than 5km.  
Fig. 2 Phase feedback system using WDM
2  DEVICE CHARACTERISTICS
2.1  Phase Stabilized Optical Fiber(PSOF)
A normal optical fiber usually has a thermal coefficient
of the order of +6ppm/oC. The PSOF is compensated the
thermal coefficient by coating a liquid crystal polymer
which has negative thermal expansion coefficient[8][9].
The thermal coefficient of the PSOF expansion  is less
than 0.4ppm/oC. The measured thermal expansion of
500m sample cable of the PSOF is shown in Fig3. The
data shows very low thermal expansion  at the
temperature  range  from 10oC to 25oC.
Fig. 3 Temperature characteristics of the PSOF
The thermal expansion of long PSOF cable installed in
B Factory Accelerator. The length of the cable is 780m
and the 6 fibers are connected  in series, then, the total
length of the fiber is 4.7km. The cable  connects between
KEKB injector linac and Center Control Room which
goes through the klystron gallery where the temperature
is controlled at 25+/-1oC, and some part(~500m) with no
temperature control.  Fig. 4 shows the phase variation and
the temperature in a day. The characteristics according to
the temperature of the outside of the building. The phase
variation was about 120o/4.7km, which will be reduced
when the cable  goes through all temperature controlled
area like  a linear collider tunnel.
2.2  Phase feedback
The phase feedback system in optical fiber link was
employed in LEP rf reference line[10]. The rf chopping
method of the feedback signal was used in the system to
avoid mixing of the forward and the backward signals. The
system seems to be complicate and difficult to get high
stability for the pulsed phase sampling.  In order to avoid
the signal mixing, we use WDM, which is optical
coupler with wavelength selection function.   The
specification  is shown in table 1.
Table 1: Specifications of WDM
WD-SMF(SWCC)
Operation
Wavelength
1.310µm/1.550µm
Band width 60nm
Insertion loss <1.5dB
Isolation >50dB
Directivity >50dB
The isolation of the WDM was measured by
connecting  different frequency for the forward and the
backward signal.  Fig. 5 shows the power spectrum of the
returned signal when connect 509MHz for the forward
signal and 508MHz for the backward signal. The isolation
ratio was >60dB.
Fig . 5 Isolation measurement of the WDM
The function of the feedback is as follows,
• The input rf reference signal is converted to 1.3µm
optical signal, and then the optical signal is
transmitted to the other side through PSOF and
converted to electric signal. The phase deviation at
the point is ∆φ  which is caused  by an expansion
of the fiber.
• The signal is returned back  through the same
PSOF after converted to 1.5µm optical signal. The
phase deviation at the returned  point is 2∆φ.
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